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Introduction
Starting a business in a city, as opposed to a rural area, can be advantageous for founders but also poses certain challenges. What is known about the relationship between agglomeration and start-ups is largely based upon studies that investigate how firms and their environments interact. For instance, the availability of resources in cities can spur start-up activity (Vernon, 1960) and facilitate the implementation of entrepreneurial innovation projects (Audretsch and Feldman, 1996) . At the same time, the presence of a higher number of firms in cities implies intensified competition (Fritsch and Schroeter, 2011) . Lazear (2004 Lazear ( , 2005 presents a general approach to the question how founders can meet the multiple challenges of starting a new business. He argues that founders benefit from having a balanced skill set or being "jack-of-all-trades" who are knowledgeable in all important business tasks. Combining the theories on agglomeration advantages and skill balance leads to the question of whether having access to many external resources might compensate for a lack of own qualifications. Helsley and Strange (H&S, 2011) formally model the relationship between market thickness, skill balance, and complexity, providing a theoretical link between characteristics of founders and firms, and the regional environment. They suggest that thick markets can help to overcome a lack of entrepreneurial skill balance and that the completion time of projects, a measure for firm performance, rises with complexity but decreases with market thickness.
An empirical test of the mechanisms suggested by H&S is not only of interest to urban economists, with regard to location of entrepreneurial activities, but it also contributes to our knowledge of the role of balanced skills for success in business. Studies of the influence of skill balance on the income of entrepreneurs have produced contradicting results (Hartog, van Praag, and van der Sluis, 2010; Åstebro and Thompson, 2011; Bublitz and Noseleit, forthcoming) . The picture remains unclear when replacing income with other firm performance measures (progress in the venture creation process: Stuetzer, Obschonka, and Schmitt-Rodermund, forthcoming; selfemployment duration: Oberschachtsiek, 2012) . Hence, whether balanced skills are conducive to improving firm success still needs further investigation.
Another issue in the jack-of-all-trades literature concerns the origin of balanced skills. Research either argues more in favor of acquiring balance primarily via learning (Lazear, 2005) or possessing skill balance due to a genetic predisposition (Silva, 2007) . Some evidence shows that it might be the result of both, hence, a combination of innate traits and acquired skills (Stuetzer, Obschonka, and Schmitt-Rodermund, forthcoming) . In both cases, the leeway for increasing skill balance is likely to be limited by ability. Thus, entrepreneurs could try to substitute their lack of balance with skills of other individuals and other resources, a process that, according to H&S, is facilitated in thick markets that can be found in cities.
This paper seeks to address the interaction between the individual founder and the regional environment. To this end, we investigate how firm success is affected, individually and jointly, by the skill sets of entrepreneurs and their location choice. The contribution of this paper is threefold. First, the empirical investigation of the propositions of the H&S model may help to better understand the spatial distribution of entrepreneurial activity. Second, an additional option in the discussion on the acquisition of balanced skills, namely tapping into the resources of cities, is presented. Third, in this context we test project completion time as a performance measure, following the suggestion by H&S.
The H&S model offers a good starting point for our analysis. The dynamics of the model, as sketched above, are to a large extent driven by the interaction between market thickness, which can, for example, be understood as the degree of agglomeration and skill balance of entrepreneurs. Innovation, as a measure of complexity, is additionally included in order to distinguish between the types of businesses that founders run. For a more fine-grained empirical analysis recent insights from the balanced skill literature are then used to complement the H&S model. It is, thus, taken into account that the widely used measure for balanced skills, that is knowledge in a variety of skill areas, could also be the result of a general taste for variety instead of a strategy targeted towards entrepreneurship (Åstebro and Thompson, 2011) .
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For the empirical analysis, we use data that we collected from founders in German regions with different degrees of agglomeration. The regression results show that entrepreneurs with more balanced sets of skills need less time to finish projects. On average, the completion time is lower among entrepreneurs in cities than among entrepreneurs in rural areas.
Entrepreneurs with less balanced skill sets benefit more from the positive relationship between agglomeration economies and completion time than entrepreneurs with a higher balance. Complexity, measured as innovative activity of entrepreneurial ventures, shows no significant relationship with completion time. Our results are robust to using alternative city categories.
Furthermore, we can show that sorting into cities and sample selection does not affect our results. In an extension of our analysis, we find that the industrial diversity of cities seems to be a crucial factor for making the compensation mechanism work. This is in line with the general idea of the H&S model. The remainder of this paper is organized as follows. After presenting the theoretical background and the hypotheses (Section 2), the data and methodology are introduced (Section 3). The results of the empirical analyses are reported in Section 4 and Section 5 concludes.
An urban compensation mechanism for entrepreneurs with unbalanced skills
Previous research shows that what drives locational advantages of cities for entrepreneurs can at the same time lead to considerable disadvantages. Due to a high density of population and economic activity, agglomerated areas have thick local markets that can spur entrepreneurial activity (e.g., Vernon, 1960; Sato, Tabuchi, and Yamamoto, 2012) and increase the success rate of entrepreneurial projects (Helsley and Strange, 2011) . The advantages of market thickness for entrepreneurship include the availability and diversity of specialized inputs or services, access to larger markets, and a large regional knowledge base that results in a relatively high level of regional knowledge and technological spillovers (Armington and Acs, 2002; Duranton and Puga, 2004; Glaeser, 2007) . One crucial trigger for the working of such Jena Economic Research Papers 2013 -010 agglomeration externalities is the (face-to-face) interaction among heterogeneous actors which provides the basis for serendipitous labor market matching, sharing of knowledge and effective learning (e.g., Jacobs, 1969; Helsley and Strange, 1991; Storper and Venables, 2004) .
A high competition in cities caused by intense economic activity can also facilitate the process of market selection and stimulate chances of success for entrepreneurial projects of surviving firms (Fritsch and Schroeter, 2011) . Accordingly, survival rates of businesses set up in agglomerations are found to be relatively low (Fritsch, Brixy, and Falck, 2006; Renski, 2008) , which is probably a result of comparatively intense regional competition in thick markets. In sum, there is no clear-cut answer to the question of whether locating in a city will ultimately benefit entrepreneurs. Nonetheless, a variety of advantages are associated with thicker markets. Thus, the focus of our investigation remains on whether urbanization externalities compensate for individual deficiencies like a lack of skill balance.
The concept and the advantages of balanced skills were first formalized by Lazear (2004 Lazear ( , 2005 . He argues that having a generalized or balanced skill set maximizes the income of entrepreneurs. This idea builds on the assumption that entrepreneurs carry out a variety of tasks and need to be well equipped for each task since their outcome is determined by their weakest skill. Lazear's model defines full balance as having the same level across skills. The degree of balance is usually proxied with count indices that measure the diversity of education or experience. Research has confirmed that entrepreneurs show a higher skill balance than employees (Wagner, 2003 (Wagner, , 2006 Elfenbein, Hamilton, and Zenger, 2010; Bublitz and Noseleit, forthcoming) . Regarding the question whether skill balance is the result of an innate trait or acquired ability, Silva (2007) finds that controlling for unobserved individual heterogeneity renders the effect of the balance variable on the likelihood of becoming self-employed insignificant. This
indicates that an innate trait should be driving skill balance but it is not known what trait this is. Lazear is more in favor of the argument that individuals with entrepreneurial intentions tend to increase their skill balance by following a balanced investment strategy. Stuetzer, Obschonka, and Schmitt-Rodermund (forthcoming) confirm that both the endowment with certain traits and the investment in skills increase the overall balance. In sum, all studies find significant differences between employees and entrepreneurs in terms of their skill set composition, although the origin of more or less balanced skills
is not yet known. If the acquisition of balanced skills was not feasible for everyone, for instance, due to a lack of innate traits, then it should be asked whether factors outside the individual may substitute a lack of skills. This could help to further understand different dynamics behind skill balancing mechanisms.
We use the H&S model to establish a connection between the individual skill set of entrepreneurs and the location of their firm. H&S combine a multi-task coordination model of entrepreneurship with a model of agglomeration. This approach aims to explain entrepreneurial activity in metropolitan areas by exploring how the availability of inputs can compensate for a lack of entrepreneurial balance, thus, focusing on the advantages of agglomerations. H&S argue that thick local markets decrease entry barriers for entrepreneurs who lack skill balance. Input markets in their initial model are comprised of all available resources and are assumed to be structurally balanced. Lazear's model (2004 Lazear's model ( , 2005 does not include a detailed formalization of the function of the entrepreneur or the underlying entrepreneurial process with regard to balance. H&S propose two definitions that both understand the role of the entrepreneur as that of a generalist who acquires specialized inputs, that is, hiring employees who are specialists which seems in line with
Lazear's approach. In the first case, the entrepreneurs' responsibility is the evaluation of specialized skills. The more entrepreneurs know in each field, the better they can judge the applicants' qualifications during the recruitment process. In the second case, which is favored by H&S, the entrepreneurs' role is the management of specialized skills. The goal of entrepreneurs is to combine own skills with those of employees in such a way that they achieve a better outcome. Here, H&S define "the entrepreneur [as] an agent who uses her own skills to adapt the best available local input to better meet the Jena Economic Research Papers 2013 -010 needs of a particular task" (H&S, 2011, 552) . Note that inputs are not solely focused on personnel.
It may be helpful to distinguish the two concepts in the model, but in practice they are obviously interwoven as can be shown in the following examples. First, entrepreneurs have to decide what types of workers are needed (management). Second, they need to hire qualified employees (evaluation). Third, they manage their staff and divide tasks adequately (management). Alternatively, one could think of acquiring financial capital where apart from choosing the right investor (evaluation), entrepreneurs must use their financial resources wisely (management). This illustrates that being a jack-of-all-trades matters at all times. However, it plays a particularly important role in the start-up process when everything still depends on the founders themselves.
In their model, H&S begin by describing the relationship between project completion time, market thickness, and complexity. Firm success is seen here from a process perspective in that each completed project is viewed as a success. The less time it takes to finish a project, the more successful a firm is assumed to be. The variable project completion time as a measure for success is new in this literature. It can be influenced by either the entrepreneur or employees, and can be regarded as an adequate measure to test the relationship between skills and success during different growth stages of a business.
If not stated otherwise, the following hypotheses are derived from the H&S model and justified according to their arguments. This implies that the H&S propositions are directly tested in our empirical analyses. For comparison, an overview of the hypotheses and H&S propositions can be found in Table 1 . We start by looking at the relationship between characteristics of firms and regions. H&S argue that when looking at entrepreneurs with high skill balance the time required to complete a project decreases with market thickness and increases with the complexity of the project. Thickness is highest in densely populated areas like cities because of the rich availability of many different types of resources. A thick regional Jena Economic Research Papers 2013 -010 environment should, therefore, be associated with shorter project completion times (H1). 1 H&S suggest measuring and interpreting complexity with innovation activities of firms. Innovation can be a key driver of business success (Coad, 2009 ) which implies that, in general, innovative firms should tend to be more successful than their non-innovative counterparts. This raises the question whether a positive relationship between business performance and innovation can also be detected in our context. Since innovation is, by definition, the introduction of something new into the market, associated tasks will not yet comprise a high proportion of routine activities.
Therefore, innovation increases the complexity of tasks and, due to the time needed for the innovation process, innovative firms take longer to finish projects (H2). Thus, innovation and our measure for business success are assumed to correlate negatively.
Next, the entrepreneur is added to the equation in that it is argued that individuals with low skill balance take the longest to complete projects. As they lack some of the necessary skills, their work will be less efficient and of a lower quality which will increase completion time. Conversely, this means that a higher skill balance increases performance, that is, it decreases completion time, because balanced entrepreneurs know how to best adapt their inputs (H3). The H&S model assumes that ex ante it is not exactly known which of the future project tasks will be critical. Therefore, with more balanced skills there is less risk that an important task is matched with little ability.
Next, differences among entrepreneurs with regard to the magnitude of the effect of thickness are analyzed. It is reasonable to assume that entrepreneurs with high skill balance require few external resources in order to achieve short completion times because of their high qualification.
Therefore, the less balanced entrepreneurs can benefit to a greater extent from the availability of resources in thick markets. Accordingly, we investigate 1 An alternative explanation would suggest that less skilled entrepreneurs in thick markets can hire employees more quickly to substitute own weaknesses. In that case, completion time decreases when skill balance decreases. This opposite effect could weaken or cancel out the relationship suggested by H&S. However, there is no risk that it would lead to an overestimation in our regressions.
to what extent the benefit of being located in a city depends on the individual skill balance (H4). An alternative but related explanation can be based on the division of labor. Entrepreneurs with a lack of skill balance cannot comply with business tasks and, therefore, have to divide labor among employees who are qualified to carry out these tasks. Thickness facilitates the search for labor and, thereby, the process of the division of labor.
The relationships explained above were in accordance with the propositions of the H&S model. However, in the literature on balanced skills the direction of the balance effect on income is ambiguous. Hartog, van Praag, and van der Sluis (2010) and Bublitz and Noseleit (forthcoming) confirm a positive relationship between skill balance and income for entrepreneurs. Åstebro and Thompson (2011) find, however, that a higher skill balance decreases income. These differences in results could be explained by varying measures for skill balance in previous studies that use as proxy for skill balance diversity of experience or knowledge. As pointed out by Åstebro and Thompson, there could be an excess of variety that outweighs the positive effect of knowing more. Individuals end up (unintentionally) in self-employment after having tried out many other things (taste for variety) by which they accumulated a diverse knowledge set. To account for such an effect it is necessary to include a variable that captures the joint effect of experience and skill balance. This follows the idea that a learning process targeted towards entrepreneurship and skill balance will take less time. A high balance at an older age is more likely to be the consequence of more experience or a taste for variety. It is, thus, argued that younger individuals who have already achieved a high skill balance are expected to perform better than older individuals with the same level of skill balance (H5). The completion time decreases when thickness increases.
The completion time increases when complexity increases. Entrepreneurs with low skill balance benefit more from thicker markets than entrepreneurs with high skill balance.
4
"Balance and thickness: The benefit at the margin of operating in a thicker market is larger for an entrepreneur with unbalanced skills."
5
The completion time is longer for older entrepreneurs with high skill balance.
Notes: The remaining three propositions by H&S, which are not listed above, either include a variable on the feasibility of projects or are related to balance of cities; neither is the focus of this paper.
To sum up, according to the model, an unbalanced entrepreneur in a city, in comparison to an unbalanced entrepreneur in a rural area, could compensate for a lack of skill by locating in a thick market. In the analytical model, the focus is placed on the most important relationships to highlight their effects. The empirical analysis allows us, however, to include additional variables that may otherwise bias results. The following section provides a comprehensive empirical framework to analyze the relationship between balanced skills and the city, including a short description of the relationship between our control and main variables of interest. Agency (see Spengler, 2008 , for a description of this data base). The BHP is an administrative data set that comprises all establishments that employ at least one person obliged to pay Social Insurance contributions. We obtained access to firms' addresses via the BHP and contacted founders subsequently. In the survey, we collected personal information about answered that the first sales took place prior to 1990. Thus, all businesses of our sample were founded between 1990 and 2008. In total, we contacted 5,139 establishments which amounts to approximately 80 percent of all establishments (100 percent for manufacturing) that had their first hire and had less than 20 employees in that period in the respective regions.
One important feature of our sample is that it is unlikely to comprise a large number of pure necessity entrepreneurs, since building a workforce at a certain stage of the venture development can be regarded as an indication that these founders identified and seized an opportunity. Such ventures, that is, opportunity entrepreneurs, are also likely to be the ones that fit the notion of growth stimulating entrepreneurship as inferred from economic theories 2 The only exception is the sample region Oberes Elbtal in which firms with their first hire in 2002 were included due to an otherwise very low number of cases.
(e.g., Schumpeter, 1934) and that are necessary for the H&S model with regard to performance measures. Furthermore, due to the relatively young age of most firms, it is unlikely that they have active projects in more than one place. The construction of the questionnaire further ensures that the firm is not part of a larger company. Therefore, it is safe to assume that resources are primarily accessed in local input markets, which is an assumption of the H&S model.
Completion time
As dependent variable, the time span needed to complete a project (com_time) is used to evaluate how productive a firm is. The faster it goes, the more productive the firm is. Here, completion time is measured with the number of years elapsed between the foundation of the firm and the first hire.
The advantages and disadvantages of this proxy for project completion will now be discussed.
Firms have to reach a minimum efficient size (MES) as soon as possible in order to be able to survive in the market (e.g., Mansfield, 1962; Audretsch, 1995; Coad, 2009) . Previous research has taken this to an extreme by stating that a firm comes into being only once workers are employed (Coase, 1937 Thus, every firm in our sample could theoretically reach a completion time between zero and ten years. This has the further advantage that we exclude those East German ventures that were created in the early 1990s
immediately after the shock transition to a market economy and the beginning of mass privatization (Brezinski and Fritsch, 1995) . Ventures founded during this time might be peculiar due to "transition noise".
City, balance, and innovation
The following section presents our main variables of interest (thickness, balance, and complexity) and some descriptive evidence on their relationship with completion time. Balance: To capture the degree of skill balance of entrepreneurs, they were asked for the number of professional fields in which they have been active before becoming self-employed. It was explained in the interview that this does not mean the number of previous employers but professional fields like, for instance, accounting, facility management, or production. This count index is the standard measure used in the literature (Lazear, 2005; Wagner, 2006; Åstebro and Thompson, 2011). 4 The fourth proposition of the H&S model states that the benefit at the margin of operating in a thicker market is larger for an entrepreneur with unbalanced skills (see also hypothesis 4). H&S suggest that, from this, one could infer that the average entrepreneurial skill balance should be lower in thicker markets. However, although an unbalanced entrepreneur might benefit to a larger extent from locating in thick markets, this does not necessarily mean that the majority of founders in such an environment are comparatively unbalanced. Nonetheless, mean comparison tests show significant differences of balance in cities and in other areas, giving some tentative evidence that entrepreneurs in cities tend to be less balanced before entering the market when compared to entrepreneurs in other areas (see Table 2 ). Furthermore, if entrepreneurs benefit from cities via a compensation mechanism, as described in hypothesis 1, then their completion time should also be shorter, despite the fact that they might be on average less balanced in city environments. The results of mean comparison tests of Table 2 give some support to the conjecture. Notes: **: statistically significant at the 5 percent level; *: statistically significant at the 10 percent level. Row (I) compares all respondents for which we have information on skill balance. Row (II) presents results for those respondents who were included in the regression analyses because they had no missing values for other variables of interest and controls.
Innovation: The degree of complexity is measured by a binary marker indicating whether a firm is innovative or not. If a firm is innovative, the complexity of processes and products is expected to be higher. This is captured by a dummy variable that has a value of 1 in case the firm has introduced a new product in the market.
Age*balance:
To test the relationship between performance, experience, and the degree of skill balance, the variables age of the founder and the interaction term between age and balance are included. This is based on the argument that a high balance at a young age can be the result of a strategy targeted towards entrepreneurship. Compared to that, a higher balance at a higher age might simply reflect that, as age increases, so does experience, which could be associated with a taste for variety.
Control variables
The interplay of thickness, balance, and complexity can be expected to depend on context, particularly the network of the founder and entrepreneurial human capital. The role of local networks is assessed by employing a dummy variable that indicates with a value of 1 whether founders had either close contact with other self-employed friends or whether they had self-employed parents before entering the market (contact_selfemp). Previous research has shown that entrepreneurial role models positively influence the decision to become self-employed (e.g., Bosma et al., 2012) and that networks enhance the resource access of entrepreneurs which can be a crucial success factor (e.g., Sorenson and Audia, 2000; Stam, 2007) . Additionally, we control for whether the firm was founded by a team (founder team) which in the past has produced ambiguous results. Having a team provides more resources and external network relations (Thakur, 1999) . Furthermore, teams might have a higher heterogeneity of functional backgrounds (Hayton and Zahra, 2005; Cantner, Goethner, and Stuetzer, 2010) which might compensate for a lack of balanced skills. Teams also have a higher joint work experience that might affect success positively but, nevertheless, a larger group might also imply more conflicts that negatively affect performance (Eisenhardt and Schoonhoven, 1990) . Our control variable is a dummy variable that indicates with a value of 1 that there was more than one founder involved in the startup process of the venture.
Moreover, not only the balance of skills but human capital in general might be important for success. Entrepreneurs with higher human capital should have a higher productivity that allows them to seize entrepreneurial opportunities and to run ventures more successfully (Brüderl, Preisendörfer, and Ziegler, 1992; Shane, 2000; Baron, 2004; Ucbasaran, Westhead, and Wright, 2009; Unger et al., 2011) . These productivity enhancing effects might also reduce the time to complete projects within entrepreneurial ventures.
Qualification levels of founders are measured by their highest educational attainment. We distinguish with dummy variables between holding a tertiary degree (edu_high), having completed vocational education (edu_medium), and having no completed training (edu_low). Human capital related to work experience is also measured in three dimensions. A dummy indicates whether the founder has experience in the same industry where the firm was founded (exp_ind). It is further controlled for prior self-employment (prior_self) and for management experience (exp_manage). All these variables are expected to exert a positive influence, which means, higher education and more experience should reduce completion time.
In addition, firm size of the last employer, before the founder entered the market, (prior firm size < 20/50/200) is included in order to assess the role of small firm experience which has been shown to improve abilities in tasks related to the entrepreneurial profile (Wagner, 2004; Hyytinen and Maliranta, 2008; Elfenbein, Hamilton, and Zenger, 2010 
Results
The results will be presented in two subsections. First, we report our findings with regard to the formulated hypotheses. This includes additional tests with alternative thickness measures to gain a better understanding of whether cities or a higher thickness in general is of advantage for entrepreneurs. The second part presents different robustness checks to control for sorting.
Additionally, we extend the analysis to investigate whether the city effect is related to a diverse industry structure.
Benefits of cities for entrepreneurs with varying skill balance
For direct tests of the derived hypotheses a negative binomial regression is the method of choice because the dependent variable, completion time in years, is measured as a count. 6 All hypotheses are simultaneously tested in a baseline model which is later refined to account for alternative explanations.
First, the definition of cities in agglomerated and urbanized areas is applied (see Table 3 ). Model 1 includes the main variables of interest and controls for industry, sample region, and year of completion. The results show that cities and balance are both negatively associated with completion time. 7 Older entrepreneurs need less time to complete projects. However, older founders with more balanced skills benefit less from balance than younger founders,
showing the importance of controlling for the interaction between age and balance. Innovativeness of the business has no significant effect. The other variables are insignificant.
Model 3 includes the whole set of independent variables with controls for the local network and whether there is a founder team. Founders who had close contacts with entrepreneurs before market entry have a significantly lower completion time. Being in a founder team shows a weakly significant negative relationship with completion time. The coefficients of cities and balance become a little smaller but remain statistically significant. 6 As alternative regression method a Poisson model was run. However, there was overdispersion and the test statistics (likelihood ratio test, goodness of fit) showed that negative binomial regressions are more suitable. Nonetheless, the results stay virtually the same when running Poisson models which is important with regard to robustness checks that are calculated later on. Results can be obtained upon request. 7 It might be that certain activities within industries are located primarily in cities (e.g., headquarters, R&D labs). However, the effect of the city dummy hardly changes in models with city x industry interactions. Results can be obtained upon request.
The relationship between balance and city can be more directly assessed by calculating marginal city effects at different levels of skill balance. Figure 1 shows the respective results based on Model 3. The marginal city effect on completion time decreases with skill balance. In fact, it shows a concave relationship. Put differently, the figure reveals that entrepreneurs with a low skill balance benefit most from agglomeration advantages. Being in a city is associated with a reduction of completion time by, on average, one year, if an entrepreneur has a skill balance of one, and by half a year, if the skill balance is five. The confidence intervals show that the city effect is not statistically significant for entrepreneurs who have never been active in a professional field before, a group that is not explicitly addressed by H&S. Also, no significant association can be found for those entrepreneurs, who report a very high number of professional fields. Thus, the city effect is zero for those individuals who are not in need of a compensation mechanism due to their already high balance and for those who do not achieve a minimum of own balance (for more details, see Table   A4 in the Appendix). 8
As a robustness check for the idea that cities are main drivers of the compensation mechanism, an alternative definition of agglomeration is used that only includes core cities. This strict definition does not take into account cities in urbanized but only in agglomerated planning regions. All other variables remain the same as in the previous model specifications. The thickness variable core city is significant and the coefficient is larger than in any of the previous model specifications (Models 4-6 in Table 3 ). The marginal effect of being located in a city on completion time at different levels of skill balance shows approximately the same relationship as before ( Table   A4 in the Appendix and Figure 2,) . Balance and age also continue to show a 8 An alternative way to test H4 would be to use market thickness as a continuous variable and interact it with a dummy indicating whether the skill level is balanced. Apart from the fact that interpreting interaction effects in non-linear models is not straightforward (Norton, Wang, and Ai, 2004) , defining a cut off value for skill balance is arbitrary when the latter is implemented as continuous variable as done in our survey. Further, the city effect at different levels of skill balance can be interpreted more easily than a balanced skill effect at different levels of population density. significant negative association with completion time. Compared to Model 1-3, no important changes can be found with regard to the other variables. So far, our analysis shows that completion times are negatively associated with thickness (hypothesis 1) and skill balance (hypothesis 3). A lack of balanced skills does not have to prevent individuals from becoming self-employed because thick markets can serve as a compensation mechanism. Furthermore, entrepreneurs with low skill balance benefit more from being located in cities than entrepreneurs that have high skill balance (hypothesis 4). The interaction of age and balance confirms that the advantages of balance are smaller for older founders, indicating the importance of taste for variety (hypothesis 5). Innovativeness as measure for complexity does not show up significantly and, therefore, we cannot confirm our hypothesis 2. This should, however, not be taken to mean that complexity does not increase completion time. Instead, it is possible that whether innovation can increase complexity depends on the type of project. 9 All in all, 9 Since innovations in the service sector tend to differ considerably from those in manufacturing (Castro, Montoro-Sanchez, and Ortiz-De-Urbina-Criado, 2011; Pires, Sarkar, and Carvalho, 2008) , an interaction of innovation and a dummy indicating whether the firm is active in the service sector was included in an additional analysis. All innovation variables remained insignificant.
Cities
the results confirm four of our hypotheses and thereby two out of three tested
propositions of the H&S model. (Table 3) . Balance is significant and negatively associated with completion time. Being located in a highly and medium agglomerated district shows only a weakly significant relationship with completion time whereas being located somewhere in an agglomerated planning region is insignificant. These results can be taken to mean that the compensation mechanism of thickness is driven by cities and not by the overall density of the larger planning regions in which the entrepreneurs set up their firms. Robust standard errors in parentheses. ***: statistically significant at the 1 percent level; **: statistically significant at the 5 percent level; *: statistically significant at the 10 percent level. All models contain sample region dummies (jointly: not significant), year of completion dummies (*) as well as NACE 1-Digit industry dummies (***).
Next, we explore population density as a measure of thickness instead of using a direct category for cities. The results are reported in Model 9.Using this measure provides more imprecise estimates than the city dummy in Models 1-3 (Table 3) because the city dummy is significant at the 1 percent level and density at the 5 percent level. Also, the coefficient of density is much smaller. Furthermore, a comparison with Models 4-6 in Table 3 shows that, although the significance levels are the same, the coefficient of core city is larger than that of population density. From these results one can conclude that population density only partly captures resources and characteristics that cities display and that are necessary to benefit from the compensation mechanism between skill balance and thickness. Therefore, if one attends to the spirit of the H&S model, location in cities, instead of population density, should be taken as a proxy.
Sorting mechanisms and the role of industry structure
Since the relationships identified above could be driven by other variables or sorting mechanisms, we perform a series of robustness checks. In particular, we want to find out whether a certain characteristic of cities is especially relevant for compensation of a lack of skill balance.
One possible sorting mechanism that may have influenced our results could be non-random selection into our final sample. Firstly, certain entrepreneurs might have systematically chosen to participate in our survey.
Secondly, missing values for items asked in the survey and employed in the analysis might not occur at random. To account for this possible sample selection problem, we apply a procedure that analyzes the likelihood that an observation enters our analysis (for details, see Miranda and Rabe-Hesketh, 2006 ). In the first step of this procedure, we run a selection model based on the information that we have for respondents and non-respondents of our full sample, which, as previously mentioned, comprises approximately 80% of all completed first hire projects in the sample regions. The binary selection variable takes the value one if we have information on all relevant items of a respondent and zero otherwise. Selection is explained by dummies for the sample regions, years of first hire, and a marker that indicates whether a firm belongs to manufacturing or to the KIBS sector. Accounting for sample selection in our main model does not change the findings (see Table A5 in the Appendix, models A1-A3). The likelihood-ratio tests reveal that entrepreneurs are not selected randomly into the final sample. However, the coefficients of city and balance become even larger when taking into account this kind of sorting. Further sample selection models assess whether a problem arises from non-random missing information on variables needed in the regression analysis for all respondents for which data on completion time are available (see Table A5 in the Appendix, models A4-A6). The models
show that there is indeed sample selection but this, again, does not affect the results.
Another possible sorting mechanism that might shape our results is locational choice of founders. Potential entrepreneurs in rural areas with a low skill balance might decide to locate in cities, right before entering the market, in order to benefit from agglomeration economies instead of remaining in thin markets and making costly investments in order to enhance their skill balance. This influx of potential entrepreneurs with low skill balance into the city has several implications. First, the lower skill balance of entrepreneurs in cities found might be driven by these rural-urban migrants.
Second, the relationship between city and completion time might not reflect a general compensation mechanism but only something which is relevant for those entrepreneurs who migrated to cities in order to better compensate for their lack of skill balance. The findings of our study are much more important if a general compensation mechanism that holds for all entrepreneurs exists.
Our dataset allows accounting for this sorting pattern because we know the founder's place of residence before he or she started a firm. With this information we can identify entrepreneurs who, in the year before starting their firm, did not reside in the same region in which the start-up took place.
Entrepreneurs who lived in rural areas just before starting their firm in a city make up for only two percent of our respondents. The small share is in line with findings of previous literature according to which entrepreneurs start their firm where they reside and where they are integrated in personal networks since this enhances their access to local resources (Sorenson and Audia, 2000; Stuart and Sorenson, 2003; Michelacci and Silva, 2007; Stam, 2007) . Be that as it may be, excluding these rural-urban migrants from the regression does not lead to any remarkable changes the results (see Table   A6 in the Appendix, models B1-B3). 10 10 In additional regressions, we restricted the analysis to founders who did not change their place of residence during the last 3, 5, or 10 years before starting their business. The significance levels remain the same; the coefficients of the city dummy become larger. Results can be obtained upon request.
The question remains whether certain city characteristics are especially important for explaining the compensating effect of cities on a lack of skill balance. To this end, H&S extend the concept of balance to cities by arguing that diverse cities generate favorable conditions for certain entrepreneurial activity (Jacobs, 1969) . We cannot directly test their propositions on balanced cities with the dataset at hand but we can assess the general "diversity-is-valuable" argument that is motivating their theoretical considerations. To this end, we follow Rosenthal and Strange (2003) and
calculate the relative specialization of cities with a Herfindahl-index that is based on aggregate employment shares of 28 industries. With this information, we construct a diverse city dummy variable that becomes one when a city's diversity is above the median. 11 This is in line with our previous city variable that was also constructed as a dummy variable. Diverse city shows a negative relationship with completion time and compared to earlier models the average marginal effect for the diverse city dummy becomes even stronger (see Table A6 in the Appendix, models B4-B6). Being located in a diverse city is associated with a reduction of completion time of about 2 years if the level of skill balance is one and of approximately 0.8 years for a skill balance of five (see Figure A1 and Table A7 in the Appendix). Thus, it seems to be diversity that partly explains the city mark-up found in our analyses. Put differently, setting up an entrepreneurial venture in a diverse city might compensate for a lack of skill balance.
Conclusions
This paper analyzes the relationship between the diversity of resources on the individual and regional level, namely balanced skills and the city. To this end, several propositions of a model by Helsley and Strange (H&S, 2011) are tested. According to this model, thick markets should compensate for a lack of entrepreneurial skill balance. Furthermore, the completion time of projects should increase with complexity but decrease with market thickness.
Understanding such compensation mechanisms is especially relevant if the 11 Accordingly, other cities are regarded as specialized.
acquisition of skill balance requires innate traits, as theorized by some scholars (Silva, 2007; Stuetzer, Obschonka, and Schmitt-Rodermund, forthcoming) .
The results reveal that cities and skill balance show a negative relationship with the time entrepreneurs need between founding their firm and the first hiring of employees. The advantages of being located in a city are largest for entrepreneurs with relatively low skill balance. Thus, the size of the coefficient of balanced skills seems to depend on the regional context. However, starting a successful firm is often only possible with the integration into a network. This is indicated by our control for networks and the low share of entrepreneurs that indeed move from rural areas to cities before starting their venture. Thus, entrepreneurs might be ill-advised to move to thick markets before founding a business if they did not set up a functioning network there. Thickness cannot necessarily compensate for a lack of networks. Nonetheless, it is important to remember that entrepreneurial success also depends on other personal characteristics and abilities, such as industry experience and human capital investments.
A second implication of our findings is that investors, who base their decisions to fund entrepreneurial projects primarily on the balance of entrepreneurs' skill sets, fall short of identifying promising new ventures.
They should also consider the location of the entrepreneur. If an entrepreneur is located in a city and has an established network, less weight should be put on skill balance for the investment decision. Naturally, investors need to keep in mind that start-ups in agglomerated areas have lower survival prospects (Fritsch, Brixy, and Falck, 2006; Renski, 2008) , probably resulting from more intensive competition. 12 The positive association between new business formation and regional development (Fritsch and Schroeter, 2011) could be driven by a higher quality of start-up projects in cities, whereby quality is increased by access to resources and market selection.
Lower survival prospects of firms located in cities may imply that several projects in cities are not completed in terms of achieving a first hire.
So far, previous studies have neglected what happens before the first hire but it appears reasonable that selection already plays a role during this time period. The lack of information on unsuccessful projects presents a potential bias and thus a limitation of our study. Be as it may, the same city that might play a role for high failure rates of projects in the early stage, systematically helped other entrepreneurs to achieve a relatively short completion time.
Furthermore, our results show that the average entrepreneurial balance in cities is lower than that in rural areas. Thus, we already capture a possible lack of qualification that may explain the higher rates of failure in cities and, nonetheless, can confirm our hypotheses. Even more so, less qualified entrepreneurs in terms of balance benefit most from locating in cities.
In future work it would be interesting to investigate H&S remaining propositions, for instance with regard to the role of balanced cities. Our empirical investigations suggest that balance in the sense of industrial diversity drives the compensation mechanism. We have to leave it to further research to investigate the precise compensation mechanism between unbalanced entrepreneurs and unbalanced cities. According to H&S, the two elements should complement each other (see H&S proposition 6). Testing this requires detailed information on the tasks the firm needs to perform, the skills of the entrepreneur, and the skills available in the city. In addition, the development of alternative measures for complexity would be helpful. All things considered, a lot more research is clearly warranted. Notes: Counties identify German "Kreise". Areas are defined in a two-step procedure by the German Federal Institute of Building, Urban Affairs, and Spatial Development (BBSR). First, the degree of agglomeration of the Planning region with a county/city is assessed. This leads to three main groups, namely agglomeration areas, urbanized areas, and rural areas. In a second step, the withinvariation of density in the Planning regions on the county-level is taken into account which finally leads to the sub-groups coded as 1 through 9. The last four columns show the definition for the thickness dummy, as applied in the analysis, where rural areas are always defined as all categories that are left over. Notes: ***: statistically significant at the 1 percent level; **: statistically significant at the 5 percent level; *: statistically significant at the 10 percent level. Table 3and numbered accordingly. Results on human capital and socio-demographic controls are not reported for brevity. Control group 1 (N=5,139) reflects the total number of observations that we contacted during our survey (respondents and non-respondents). Control group 2 (N=940) is the number of observations for which we have information on completion time but not full information on all variables of interests and controls. Robust standard errors in parentheses. ***: statistically significant at the 1 percent level; **: statistically significant at the 5 percent level; *: statistically significant at the 10 percent level. All models contain sample region dummies, year of completion dummies as well as NACE 1-Digit industry dummies. Coefficients rather than marginal effects are displayed since the latter cannot be calculated with ready-made commands of the employed statistical software. The sample selection procedure is not available for negative binomial regressions. Therefore, the models shown in this table are based on Poisson for which the results are virtually the same as for negative binomial regression when not controlling for sample selection. Table A6 : Control for self-selection into cities (Model B1-B3) and analysis of Industrial diversity of cities (Model B4-B6) (negative binomial regression) Table 3 and numbered accordingly. Results on human capital and socio-demographic controls are not reported for brevity. The number of observations in the models B1-B3 is N=789 since for some respondents the information on last place of residence before starting their venture is lacking. Running all the models presented in this paper only with respondents where this information is available hardly changed the results (Number of observations: N = 821). Robust standard errors in parentheses. ***: statistically significant at the 1 percent level; **: statistically significant at the 5 percent level; *: statistically significant at the 10 percent level. All models contain sample region dummies (jointly: not significant), year of completion dummies (*) as well as NACE 1-Digit industry dummies (***). 
